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Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHOapToM Bbicwero obpasoBaHus Mo HanpaeneHuto nogrotoBkn 15.03.04 AsTomMaTmMsaumsi TEXHOMNOMMYECKUX
NPOLIECCOB 1 MPOU3BOACTB, YTBEPXKAEHHBIM NprkazoM MuHo6pHaykn Poccum ot 09.08.2021 r. Ne 730
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[oKTOp TeXHUYECKNX HayK, npodeccop Bownkos J1.M.
OT Kadbenpbl cocTaBuTENS: CwmopoguH C.H.
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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gncuunnuHbi: CopmMmpoBaTtb KOMMNETEHLMN 0ByyatoLLerocss B 06nact TENNOTEXHUKM

1.2 3agaum AUCLUNIUHBI:

- B nepepaye ctygeHTam oObEéma 3HaHMM M METOOOB MNONydYeHus, npeobpasoBaHus, nepegayn U
UCMNonb30BaHUsA TennoTel, obecrneumBaloLLMX BOCMPUATME MOCNEeayrLWmMX y4eOHbIX KypCOB B COOTBETCTBUM C YPOBHEM
obpa3soBaHunsa «bakanaBpuaTty;

- 00y4YyeHnto CTyAeHTOB KBanMULMPOBAHHO MNPOBOAUTL 3MEMEHTApPHbIE pacyeTbl TEMnoBbIX U
MaTepuarnbHbiX 6anaHcoB, 3adad TEennonpoBOAHOCTM, KOHBEKTMBHOIO TennoobOMeHa, TennoobmeHa UW3nyvyeHnem u
TENNOrnapaBIvKu;

- B WCMNONb30BaHUM (PAKTUYECKOrO HAy4YHO-TEXHMYECKOro Martepuana Kypca ans HenpepbiBHON
MWPOBO33PEHYECKON N METOOO0SNIOMMYECKON NOArOTOBKN CTYAEHTOB.

1.3 Tpe6oBaHUA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:

MpenBaputenbHas noAroToBka NpeanonaraeT co3daHue OCHOBbI AMst (POPMUPOBaAHNS KOMNETEHLMIA, YKa3aHHbIX
B M. 2, NpU NU3Yy4EHUN AUCLMMNINH;

YyebHas npakTuka, 03HaKOMUTENbHAsa MpakTuka

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

MK-3: CnocobeH pewaTtb Npon3BoACTBEHHO-TeXHUYeCKMe 3afaaviu no conpoBoOXAeHUo IKkcniyaTtaumm
O60pyFIOBaHVI$| ABTOMAaTU3NPOBAHHbLIX CUCTEM yNnpaBlieHNnA TeXHOoNnorm4eCKMmm npoueccamm

3HaTb: MeToAbl MoryyYeHusi, Npeobpas3oBaHns, Nepefayn M UCMOSb30BaHMS TEMMOThbl, a TaKkKe MPUHUMN AEACTBUS U
KOHCTPYKTUBHbIE 0COBEHHOCTU Tenno- U naporeHepaTopoB, TOA, TENMOBbIX MaLUWH, arperaTtoB 1 yCTPOWCTB.

YMeTb: BbINOSHATL pacyeTbl TeNNIOTEXHNYECKMX 3adad.

Bnapetb: HaBblkamu peweHna TennoTexHn4yecknx 3agad ana  aBToOMaTu3npoBaHHbIX  CUCTEM  ynpaBJieHUA
TEXHONorn4ecknmMmm npoueccamum




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

HaumeHoBaHWe 1 cogepxaHue pasnenos,
TeM U y4eBHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

KoHTakTHas paboTta

Tlek.
(4achbl)

Mp.
(4achbl)

J1ab.

(4achbl)

CP
(vachl)

MHHoBALL.

¢opmMbl
3aHATUN

dopma
TekyLlero
KOHTpOns

Pasgen 1. TexHuyeckaa TepMognHammka

Tema 1. OCHOBHblE MNOHATUA WU TEPMUHbI.
MapameTpbl cocTosHuA pabodero Tena.
TennoemkocTb. [lepBbli M BTOPOM 3aKOHbI
TepmoanHamuki. Pabota w©  BHYTpPEHHsiA
aHeprus. MNMoHATME 3HTpoNUK.

JlTabopaTopHasa pabota Ne1. OnpepeneHue
TepMoaNHaMUYECKNX XapaKTepucTnK
BMNakHOro Bo3gyxa

Tema 2. OcCHOBHble TepMOANHaAMMUYECKME
MPOLIECChI: N30XOPHLIN Mnpouecc, nM3obapHbIN
npotecc, N30TEPMUYECKNI npotecc,
agnabaTtHbIn npovecc, NOSIUTPONMHbIN
npotiecc.

Tema 3. Kpyroson npouecc unu umkn. Linkn
KapHo. TepmMmoguHammyeckme OCHOBBbI
Komnpeccopa. Limknbl XONoANSbHbIX
YCTAHOBOK M TennoBoro Hacoca. [asoBble
LMKIbI.

Pasgen 2. Tennonepenava

Tema 4. OcHoBHble TEPMUHbI "
onpegeneHus. TennonpoBOOHOCTb.  3aKoH
dypbe. KoadpmumeHT TENNONPOBOLHOCTML.
TennonpoBOoAHOCTb nrockon ]
LUUITMHOPUYECKONCTEHKM,
TennonpoBOAHOCTE MHOIOCIIOMHON CTEHKMW.
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Tema 5. [OuddepeHumancHble YypaBHEHUS
TennoobmeHa. OcHoOBbI Teopunm nopobus.
TennoobmMeH B XMAKOCTAX W rasax.
TennoobmeH B nyykax Tpy6. TennoobmeH
NpM W3MEHEHUW arperatHoOro  COCTOSIHUS
BelllecTBa.

JlabopaTtopHasi paboTta Ne2. OnpepeneHue
KoadhdumumeHTa Tennootaayn npu
cBobOgHOM OBWKEHUM oT CTEHKM
BEpTMKanbHOW TPyObl K BO3OYXY
JlTabopaTopHasa pabota Ne3. OnpepeneHue
KoadhpumumeHTa Tennootaa4vn npu
cBobogHOM OBWKEHUN oT CTEHKM
ropu3oHTarnbHou TpyObl K BO3OyXY
JlTabopaTtopHaa pabota Ne4. Onpepenenue
KoacbhuumeHTa TennooTgauun npu
BbIHY>EHHOM

nonepeyHoM OMbIBaHWM KOPUOOPHOIO Mny4ka

Tpyo

Tema 6. TennoobmeH u3ny4yeHnem. 3aKOHbI
nsnyyeHus. JlyumcTtoii TennoobmMeH mexay
OByMsi Teramu. Tennosoe M3nyyeHue rasos.
OcHOBblI  TENNOBOTO U TMAPaBAMYECKOro
pacyeTa TennoobMeHHbIX annapaTos.

Pazgen 3. KoTenbHble yCTaHOBKN.

Tema 7. Knaccudmkauusa KOTENbHbIX
ycTaHoBOK. [1pouecchl, npoTekaLwme B
koTnoarperate. OCHOBbI TEOPUM TOPEHUS.
TonouHble ycTponcTBa. TenmoBon GanaHc u
K.n.g. KoTnoarperaTa.

JlabopaTopHas pabota Ne5. OnpepeneHue
30/1bHOCTM TONNMBA

JlabopaTtopHasa pabota Ne6.OnpepeneHue
BNaXHOCTM TONNMBa

JlabopaTtopHasa pabota Ne7.OnpepeneHue
BbIXxoa NeTy4qmx

JlabopaTtopHas pabota Ne8.OnpeneneHune
TENMOTBOPHON CNOCOBHOCTM TonnMBa

Tema 8. OcHOBbI TennoBoro pacyeTa
KoTenbHoro arperata. KOHCTPYKTUBHbIA 1
noBepoYHbLIN pacyeTbl. MeToguka Tennosoro
pacyeTa 9MNeMeHTOB KOTENbHOro arperara.
AspogvHamuyeckuini  pacdeT  KOTeNbHOro
arperara.

Pazgen 4. Tennosble anekTpocTaHLnn

Tema 9. lMpuHUMNManbHas Tennoeasa cxema
TOC. Cwuctema TonnmBonogayn. Cxema
BOAOMOArOTOBKU T3C. Cucrtemsl
LirakoyganeHus u 3onoyganeHus. Cuctema
Bogonoarotosku TOC.
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Tema 10. [MapoBble W ra3oBble TypOMWHbI.
TepmoguHaMmyeckme NpoLecchl B COMNIOBOM
W fonatoyHOM annaparte. AKTUBHblE U
peakTuBHble TypbuHbl. Knaccudwukaums u
KOHCTPYKUMS napoBbIX TYPOUH.
"a3oTypOuHHbIE N NApora3oBble YCTaHOBKM.

nn

Utoro B cemecTpe (Ha kypce ans 3A0) 34 17

17 75,75

KoHcynbTaumm u npomexxyToyHas

attectaums (3ader) 0,25

Bcero koHTakTHasa pa6ora u CP no
AvcuunnvHe

68,25

75,75

4 KYPCOBOE NMPOEKTUPOBAHUE
Kypcosoe npoekTupoBaHune y4yebHbIM MnaHoM He nNpeaycMOTPeHO

5. ®OHA OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALUU
5.1 OnucaHue nokasareneu, KpUTepMeB U CUCTEMbI OLIEHUBaHUA pe3yribTaToB 00y4YeHusi

5.1.1 NMoka3aTenun oueHMBaHUA

Kopn HanmeHoBaHne oueHOYHOro
MokasaTenu oueHnBaHMs pe3ynbTaToB 00yYeHMs
KoMneTeHuunn cpencrtea
MmeeT npeacrtaBneHne o MeTodax nofyyeHusi, npeobpas3oBaHus,
nepegayn M UCNomnb3oBaHUSA TeNnnoThbl, a Takke NpuHUMNax aenctsusa u |Bonpocsl YCTHOrO
KOHCTPYKTUBHbIX 0COBEHHOCTSIX Tenno- u naporeHepaTtopoB, TOA, |cobecenoBaHus
MK-3 TEeNnoBbIX MalUWH, arperatoB K YycTponcTB. CnocobeH BbIMOMHATL | [1pakTuko-
pacuyeTbl TennoTeXHUYeckux 3adad. [emMOHCTpUpyeT HaBblKM peLueHUs | OpUeHTUPOBaHHHbIE
TENMOTEXHNYECKMX  3adady AN aBTOMAaTM3WPOBaHHLIX  CUCTEM | 3adaHus
yNpaBreHnsi TEXHONOTMYECKMMU NpoLeccamm
5.1.2 Cucrtema n KpuTepum oLeHNBaHUA
KpuTtepuun oueHnBaHusa chopMmpOBaHHOCTU KOMNETEHLMI
LLkana oueHnBaHus
YcTHoe cobecenoBaHne MucbmeHHasn paboTa
Ob6yuvatomiics paert B Lenom
KayeCTBEHHbIW OTBET, OCHOBaHHbIA Ha
3apaua peLueHa BEPHO. Bo3MOXHbI
3auTeHo BCEX NCTOYHMKAX NHdopMaL .
HebonbLUWe NorpeLHocTn
MpucyTtctBylOT Hebonblwne npobensl B
3HAHUAX UMW HECYLLLECTBEHHbIE OLLNGKN.
O6yvarowminca He WMMeeT [OCTaTO4YHOro
YPOBHS1 3HAHUIM, NIMOXO OPUEHTUMPYETCHA B
3apava He peLleHa. 3HaunTenbHblE
He 3auteHo OCHOBHbIX MOHATUAX W  onpeaeneHnsax
. MOrpeLLHOCTU B pacyeTax.
OVCUMNNUHBL,  JonyckaeT npu  oTeBeTe
CyLLIEeCTBEHHbIE OLUMOKMN.

5.2 TunoBble KOHTPOSbHbIE 3a4aHUA UMK UHble MaTepuanbl, HeobXxoAauMbie ANA OLeHKU 3HaHUW, YMEeHUN,

HaBbIKOB U (UNK) ONbiTa [EeATENIbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB
Cemectp 3
1 MpuHuMnNuaneHasa cxema rasoTypOUHHOM YCTaHOBKM
2 PereHepaTuBHbIN LUKN
3 Lnkn PeHknHa
4 Linkn KapHo anga HacbIWeHHoro napa
5 OCHOBHbIE XapaKTEPUCTUKN TOMNOYHbIX YCTPONCTB
6 KoadhdhmnumeHT n3bbiTka BO3gyxa
7 MatepunanbHbIn 6anaHc ropeHns TBepAoro Tonnmea
8 TennoBow 6anaHc naporeHepaTtopa
9 CxeMbl KOHAEHCALMOHHBIX 9MEKTPOCTaHLUIM Ha OpraHM4YeCcKkoM TOMNnBe




10 y .
KomGuHMpoBaHHas 1 pasaernbHas BblpaboTka SMEKTPUYECKON U TEMNOBOMN SHEPTUK

11 OCHOBHbIE YpaBHEHMSA TMApPaBINYECKOro pacyeTa TeNIO0OMEHHbIX annapaTos

12 OCHOBHbIE YpaBHEHMS TEMMOBOrO pacyeTa TeNIO0OMEHHLIX annapaToB

13 Mepepada TennoTbl U3Ny4YeHNeEM Mexay TBepAbIMU TeNnamMmm 1 rasom

14 Mepenayva TennoThbl U3Ny4YeHMeM B TBEPAbIX Tenax

15 OCHOBHbIE 3aKOHbI U3MYy4YEHUS B rasax

16 TennooTtgaya Npu TEYEHUN XULOKOCTU B TpyDax

17 TennonpoBOAHOCTL MIOCKON CTEHKU

18 YpaBHeHue aHeprum

19 OcHoBHbIE KpuUTEpPUM NOAOOUS

20 MpoeanbHbln TENNOHACOCHbIM Lnkn KapHo

21 TennoBas gvarpamMmma XonogusibHOro uukna

22 npllll-II/IHbI BO3HUKHOBEHUA MHOIOCTYyNneH4YaTblX KOMNpeccopoB

23 Pabounin npouecc NopLIHEBOro KoMnpeccopa

24 MepBbIi 3aKOH TEPMOOUHAMWUKM

25 YpaBHeHue BaH-gep-Baanbca

26 YpaBHEHME COCTOSAHNS MAeanbHOro rasa

27 [aBneHue, yaenbHbli 06beM 1 TeMnepaTypa pabodero Tena

5.2.2 TunoBble TeCTOBbIE 3a4aHUA

He npegycmoTpeHsbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agayu, Kenchbl)
OnpepenuTe NNOTHOCTb M yAENbHbBIN 06bEM OKUCKU yrrepoaa npuv aaeneHuun 1 6ap n Temnepatype 300 K.
OnpepenuTe abcontoTHOE AaBneHve B pe3epByape, ecrniv maHoMeTp nokasbiBaeT 305 mm pt. cT., a 6apomeTp —
745 MM pT. CT.

5.3 MeTtoauyeckue matepuansbl, onpeaensifolme npouenypbl oueHUBaHUA 3HaHUW, YMEHUIN, BNnafgeHun
(HaBbIKOB M (MNIM) NPAKTUYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka obyyvarowerocsi K NpoMeXXyTo4YHOM aTTecTaumm M Nopsanok NMMKBUAALUN akaaeMn4ecKomn
3a00MmKeHHOCTHU

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauMu permnamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obydaroLLmnxcsa»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumm no gUCUmninHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

5.3.3 Ocob6eHHOCTM NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum no AUCUMNInHe

Bpemsa Ha noarotoBky k 3a4eTy 40 MWH, B 3TO BpeMsi BXOAMT MOArOTOBKA OTBETA Ha TEOpeTUYeckue BOMpPOChl U
pelLeHne NpakTUYecKon 3agauu.

6. YHEBHO-METOANMYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasue | N3paTtenbcTBO | Nog nagaHus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
A. A. BepxonaHues, |[a30TypOuHHbIE YCTaHOBKMW. | M-BO HayKM 1 BbICLLErO http://nizrp.narod.ru/
B. I'. 3nobuH Yactb 2: KoHctpykuma T'TY | o6pasosanus PO, C.- metod/tsuitd/163900
M unx 3nemeHToB: Yy4yebHoe| [MeTepb. roc. yH-T MPoMm. 9385.pdf
nocobue TEXHONOMIN 1 AnsanHa,
o 2021
BbICLLU. LK. TEXHOMOMMA 1
3HepreTnkn.- CaHkT-
MeTepbypr: BLUT3
cnierynta
C.H. CwmopoauH, A.H.|KoTenbHble yCTaHOBKM WU M-Bo obpasoBaHus 1 https://nizrp.narod.ru
VBaHoB, B.H. | naporeHepatopbl [Tekct ] : Hayku PO, BLUT3 /metod/kpte/2019_0
Benoycos yye6.nocobue CcnerynTa. - 2-e uaa., 2018 1_14_01.pdf
ucnp. - Cle. : BWTS
cnierynta




B.I. 3no6uH, C.B.|TexHnyeckas http://www.nizrp.nar
op6an, T.1O. | TepmogmHammka [TekeT]. M-Bo obpa3oBaHus 1 od.ru/metod/tsuitd/5.
KopoTkoBa Y.1.  OCHOBHLble  3aKOHbI Haykn P®, BLUT3 2016 pdf
TEpMOAMHaMMKN. Lnknbl cneryntg. — Crie.:
TEennoBbIX JBuraTenen: BLUTS CMNerynTn
y4yebHoe nocobue
B.I". 3nobuH MapoTypbuHHbLIE  YCTAHOBKW | M-BO HayKM 1 BbICLLErO http://nizrp.narod.ru/
TEennoBbIX Z aTOMHBIX [ obpasosaHus PO, C.- metod/tsuitd/159015
anektpoctaHuun. Yactb 1. Metepb. roc. yH-T Nnpom. 7964.pdf
Tennosble CXeMbl. | TexHonorvm u gusanHa, 2020
KoHcTpykums: yueb. | BbiCLL. LK. TEXHOMOMM 1
nocobve aHepreTuku. - CaHkT-
MeTtepbypr : BT
cneryntn
B.H. Benoycos, C.H.|Tonnueo " npouecchl | M-BO HayKu U BbiCLLETO http://nizrp.narod.ru/
CmopozauH, B.0. | ropeHus B| o6pasosaHua PO, C.- metod/kpte/1590531
Lumban TENNo3HepreTUYEecKnx MeTep6. roc. yH-T NpoMm. 748.pdf
yctaHoBkax . Y. 1.: y4yeb.| TexHonorui u gusanHa, 2020
nocobve BbiCLU. LK. TEXHOMOMMNY 1
3HepreTuku. - CaHKT-
MeTtepbypr : BT
cneryntn
B.A. Cycros TennomaccoodmeH  [TekcT]: M-Bo obpasoBaHus 1 http://www.nizrp.nar
y4yebHoe nocobue Hayku PO, CMNGITYPIN. — 2008 od.ru/teplomassoob
Chne6.: CMerTyperi men.htm
A.H. WeaHoB, B.H.|TennoobmeHHoe M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Benoycos, C.H. | obopynoBaHne Hayku P®, BLUTO 2016 od.ru/metod/kpte/18.
CmopoauH npeanpuaTiin [TekcT]: cnerynTta. — CNe.: pdf
yyebHoe nocobue BWTS CN6rymnTa
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
B.A. Cycrnos Mporpamma M KOHTPOSbHbIE M-B0 0BpPasoBaHUS! http://www.nizrp.nar
o accoohuom (1| PV PO CIOTVET — | 2015 [gdrumetosiote/io
] Chne.: CrerTyperi
B.H. Benoycos [ gp.] | TennomaccoobmeH [TekcT]: http://www.nizrp.nar
y4yebHo-MeToauvecKkoe M-80 06pa3osanms i od.ru/metod/kpte/11.
Hayku P®, CM6ITYPI. — 2014
nocodbve pAns BbINONHEHUS CH6.: CMBITYPN pdf
nabopaTtopHbIx paboT "
B.H. Benoycos, O.C.|TonnuMeBo 1 Teopusa ropeHus M-BO 06Da30BaHMS 1 http://www.nizrp.nar
CmupHoBa, C.H.[[TekcT]: y4yebHo- FI;(D BLITD od.ru/metod/kpte/15.
CmopoaguH MeToau4yeckoe nocobue ans CFIlIaGyIl(yFIT,D: _Cr6.- 2016 pdf
zn:g(()):HeHm nabopaTtopHbIX BLITS CM6MYNTA

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALIMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-0MbnmnoTeyvHas cuctema IPRbooks [OnekTpoHHbii pecypc]. URL: http:///www.iprbookshop.ru/
OneKkTpoHHO-0MbnnoTeyvHas cucrema BLUT3 Crnb rYNnTa [OneKTpoHHbIN pecypc]. URL:
http:///lwww.nizrp.narod.ru

6.3 MNepeyeHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLEeCTBNEeHUA o6pa3oBaTenbHOro
npouecca no gUcCUUNIInHe

AyouTopusi OcHalleHune

MynbTnmeanHoe obopyaoBaHue, crneyuanmanpoBaHHas mebenb, gocka
JlekunoHHas y Py, P

ayauTopus




YyebHas aygutopus

CneunanusupoBaHHasi Meberb, gocka

A-203

JlabopaTopHble yCTaHOBKM Ans OnpedeneHnst BNaXHOCTW, 30MbHOCTU W BbIXxoga NeTyumx
BELLECTB TOMNMBa, NabopaTopHas yCTaHOBKA AN ONpeAeneHusl TennoTbl CropaHusi TOMnuBa,
CTeH Yy4eOHbIi "ABTOMATM3MpPOBaHHas  KOTENbHas Ha ra3oobpasHOM U XMAKOM Tonnmee",
nabopaTtopHas yctaHoBka TennoBon Hacoc ¢ MIMCO, koMNbOTEPHbIE TPEHAXKEPDI

A-205

J'Ia6opaTopr|e YCTaHOBKU OAnA nccnenosaHuaA npoLeccos TennoobMeHa B XXMAKOCTAX U rasax




